I 



(12)^i*tS**«llcSc5^T^il$*tfcBIStaSi 



d9) nst-m»mmmm» 
mfgtmmm 

(43) m&'AMB 
2004 *f 5 R 27 B (27.05.2004) 




PCT 



(10) SIS^BBS# 
WO 2004/043853 Al 



(51) m&ftft#W: 

(21) mmmmm^: 

(22) m&mmB: 

(25) EfgtUBICDSIg: 

(26) a»ana>*g : 



C01B 13/32, B05D 1/20, 7/02 
PCT/JP2O03/014367 
2003 ^11 El2 B (12.11.2003) 

b*si 



(30) gjfelt-T— 

$#gl 2002-329097 

2002 *F11 ft 13 B (13.11.2002) JP 
-*$gl 2002-330837 

2002 SU1 E 14 B (14.11.2002) JP 
#812003-024148 2003 ^1 ftl\ B (31.01.2003) JP 
#812003-057173 2003 $3^4B (04.03.2003) JP 
#812003-179243 2003 *f 6 ft 24 B (24.06.2003) JP 



(7i) mmx(i¥:m^m<±x<Dm^miz-z>^x): a* 

WS&3££1± (NIPPON SODA CO.JLTD.) [JP/JP] 
100-8165 mj£«B : FftfflE*^fflr2TB2#l^ Tokyo 
(JP). 



(72) 
(75) 



(KIMURA,Nobuo) [JP/JP]; f 290-0045 ffi$i 

mx.*mmm i 2-5 4 a^Bs^s^ajstitg 

ttUmftWiPi Chiba (JP). Hffl fi# (FUJITA,Yoshi. 
taka) [JP/JP]; T 290-0045 ^MW: migm3E#Bi$g*£ 
1 2-5 4 B*W3tfc:££ttig««g*mW£Brl*l 
Chiba (JP). «f* 3t£ (NAKAMOTO^Norifumi) [JP/JP]; 



T290-0045 =F^!R ftiISrti£#W»^ 1 2-5 4 B 
*M*fc5t£a Si«fil«»P3£0frt Chiba (JP). 
±tt (TOKLMotoyuki) [JP/JP]; f 600-8813 M 

®m ^«RmT^E*^#mHr i34s*fe t*sc#tt 

KRI ft Kyoto (JP). (HIGUCHI^VIOji) 
[JP/JP]; T600-8813 3jC*BJft ««SifJT«E 4" ^#31 
fflj 134§ife »S£#tt KR I 1*9 Kyoto (JP). /MJ fPg 
(ONO,Kazuo) [JP/JP]; T 290-0045 rUIS fli5:# 

mmm 12-54 B*wjn*^as;®fiE«fiw3s 

JJrl*l Chiba (JP). flBJS (HIDA KA,Tomoy a) [JP/JP]; 

=r29o-oo45 tfimm5.#mm& 1 2-54 b 
*wg«=ss#*t &mm*mm?im n cwba (jp). a 

EB Wff (TAKEDA,Hiroyuki) [JP/JP]; t 290-0045 

m mj^m^^mjS^ 1 2-54 a*win*3t#tt 

iSttffctmP&Brrt Chiba (JP). . 

(74) ftSA: (MATSUHASHI,Yasusuke); TlOO- 

8165 S^«B : f(tBaE^:#ar2TB2#l# B$fl 
&3£#*±rt Tokyo (JP). 



5 (81) (Srt>: CN, JP, KR, US. 



(84) t%fem(fci$i): 3 — P (AT, BE, BG, CH, CY, 

CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, 
NL, PT, RO, SE, SI, SK, TR). 

— m&mM&m 
<nX4 — hj 



(54) Title: DISPERSOID HAVING METAL-OXYGEN BOND, METAL OXIDE FILM, AND MONOMOLECULAR FILM 

(54)$siBcD€f*: &mTZ#wi&. titmrnitvim. &vm#*m 



«TJ 

00 
m 



(57) Abstract: A dispersoid having metal -oxygen bonds which is suitable for use in the production of a thin metal oxide film at 
a temperature as low as 200°C or below and the production of a homogenous organic/inorganic composite; and a thin metal oxide 
film and an organic/inorganic composite each having various functions, especially an organic/inorganic composite having a high 
refractive index and high transparency. The dispersoid having metal-oxygen bonds is characterized by being obtained by mixing 
a metal compound having three or more hydrolyzable groups with 0.5 to less than 2 mol of water per mol the metal compound in 
an organic solvent in the absence of an acid, a base, and/or a dispersion stabilizer at a temperature not higher than the hydrolysis 
initiation temperature and heating the mixture to a temperature not lower than the hydrolysis initiation temperature. 
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(vi) &mm<k®mz-z>\,*T 

fc^namm<Dftmwrtkmz>zti&x^z> B z.com^ zwftmwt&m^&t, m 
&mwt4kwmm<Dmm?jmz-D^T\±, mm^mn^^mm^. mm&. 2 

m %> mm & m v >s c t % t # -5 0 
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x^l^>-^UGg^-/Ybx^i/>n#UT-, x5 : l/>-MH7 7^i5 : l/> 
n # U izg 7 v (bx? 1/ > - a°- 7 o7J^;P fcf x^zc— ^ ^ u v 

tzE<DiEgkmy ymmm. &m<Dyym%k3&fca&m^z>zh&-e%z> 0 

lsTmm%-l:\ 5-98%, jftl<H2 0-9 8X, iD^Ktt50~9 
RfcfcDT, IMbBfriLSU £*tt!ftJR*i« flMtttihfcU &m 

sttaK #msy, ^^j^«H<&g2^$ii-^c:i^T^^ 0 mmmtv-r: 
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T^^^-h^ xzfu-n-hm. n-)in-bm, x&v->mm 

l:ioT^§^-CT (: |^ i p iM | ) ^ iltl/TOi 1-10 ml 
0. 4~ 5m 1 /m 2 T?&£ 0 

u i^v>- c o-\i~)VT)vn~)V) m^wzn, mmt^m^mt it 
mmm&mtfznzo &tc. ^(Dmmmm<Dfc®mfo*\z&m^mx.zt/x\tm 

m<Drz®\zffiDtiz> 0 mft'&oixiM&m*. mmz? *-v*$>t-xt£^tztb\z, 
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2 0 0'C&T©tefiTfr*>n*;i£#*#£bV>. $?£b<te, 2 0-10 OtT 

ffton^o £SK:0F£b<«\ 3 o~8 oicTffJbn*. jniMSNi*. mzmm 
£n&*>©-m&v^ ®3ti#~i 2 o«FKi©WTjgi[fft)ns. 

itrl3^s^e.V;i/^^bfe^©i/;i/ms©i o~9 oms%t&9, £Hc 
^b<»io~8 01i%T^§. afc^*«k-5k:, *»WlC43V>Ttt, ^ 

fc©^^^^-?^. i Toi^Mts^, mtow 
7^*aa, i 9 8 8j, r^-y^jcis^mn-^w ytf&m. & 

fiffimt8#«, i 9 9 4j ^ rvOw-y;uft©3itt£jRa, ajta^i^, 

mm**- cat i s] )vmv at- vvm^ i 9 9 2j 
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nm~7 0 0 nm©Mo^*Mnit) lz&\,*T Z/vta*><D*m^T1b&\,* 0 

Wplu, m-mmmm^>^, {&&?m^>^ ^iry>^>^ 

-If-, T;i/Zf>l/-if>-, -\U^A^^->U— if-, ajMJMfrl/'-lf-, YAGl/ 

*;^7^rk h'lt^fefC^T^-^Am 1, 2-7-^h=^y>-2- 
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h^&^flsf&wr&ns. ±i3»jb©«^, ^m^-a-tii o omsgB&fco o~i 
(vii) 

;Hfe-fV#;pn;K ^^^'j;H?7^>m ^^^U^h'J^^n [5, 
2, 1, 0 ] x#x;K *$r?V)imZ, 3, 3-h>j7DDIf^We 

^Ul'-K WJuMvyVJsZWV-Y. 1, 4-^>^-;w^^' 
^ ^ U 1 — K 1, 6 U k h U *J-n—)V7 
□ h 'J U U— K ^>^XU7.U h-;H-U*^U V— K ^U-te 
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U>v>***Ul/-K 2, 2 -If* [4- (*^Ud^» 7i^] 

2, 2-tfX [4- (^^'jD*ylh^» 7*-)Vl 7DA>^ 

;w*x^;k 7^u;^n-y^;K t*u;i^\4->;k t*u;i^>*d^ 
3->;K 7^U;^>^;k 7i;.jM7xz;K 7* u;i*H v#;px;k 

[ 5 , 2, i, o ] T*»j;ng 3 , 3, 3-h 

xi-;i^X^yi^K hUx^l/^Un-^v^uP-K 1, 6 

i?*^)\<^U>. ZU)\,^V>. V>7U)V^V>, ^UAX^-Uy. p- 

» 7^'j;P75HR*^ 7^jD^W 7 ^.j>, N-tfX^tfn 

U H>, ^^> 7 ^»jl,-K 7$;7W 7^>jl/-ht 
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-r*, ^©m^r^ <5^*;wa^ %?-*>m&) tf^tz&m^/T-tm- 

1^>SM y~>7*-K -fv*n>^ys/7*-h, Tkmi, 3-tfy; «y 

(i i) ^^*5<t^/1^yi- y$/T^- 2, 4-hUl/>^V 
~>7*-K 2, 6-h'Jl/>v<Vy7^-h, 4, 4'-i^y a: ^ >>? 

^h^fJM^U 1/>SM y>-7*~K 2, 6-t7i5"J>yi , Vy7^- 
K 1, 5-±y^U>^-fy->T^-h, 1, 3-h'X MV5/7tb^;W 
^>if>^£©^S!R*Wr5-f V->7^- Mfc^fc (SF*L^fe©«2, 4- 
*5<fctf2, 6-hUl/>^yy7^-h, 4, 4'-y7i-JM^>y<Vy 
7*— K ^^+y'JI/>^yy7^-h, ^^fh^^^+y'J l^>^ 
VvO^-K 2, 6-t7^U>y<Vy7^-h, 1, 3 - fcf* (-fy~>7 

(i i i ) ^+M^l/>eMy->7*- K ^-t?? *7-U>z/^yz/T%.— K 
2, 2, 4- MJ*^;^*+M^l/>>?-f y^7*-K 5^h^^^l/>>?-r 
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eat 3s? 



(iv) S>7i^S?7;i/7^K-4, 4' -y^V^Jt- K 2, 2' 
^^y7xz;Py7;^^K-5, 5 ' . -SM V v-T^- K 3, 3' 
^y7i-j^7^H-5, 5' -SH*y~>;F^— K 3, 3' -i^5P 
^7x-ihyX^7^F-6 ( 6' - V ~> 7 K 4, 4' -^*5P;i. 
^y^-^X,^ F-5, 5' -^y^T^-K, 3, 3' h*~> 
S?7x=m^7-f H-.4, 4' _sH> yi ,7^_ K 4> 4 . .^^^ 
S?7x=m;P7-fH-3, 3' -sH>y50r*..- K S?7x=^JP*>- 
4, 4' ~^yy7t-h, v7xZMJ^>-3, 3' -^<y^>T^— 
K ^>3?U5*>X^*>-4. 4' -SMV^T?— K ^7x_;M^>X 
;^>- 4 , 4' -sh'VS^-K 4-^^;v^yoc-;^^>^;^>- 
2, 4' -y^yy7^h, 4, 4' -^h^7i=^*>-3, 
3' -SMV^r^-K 3, 3' -S>*h*S/-4. 4' -^V^Ti~h^ 
*>*S)VX)Vto>, 4, 4' -^^y7x-;^M>-3, 3* -SMV 
->T±- K 4, 4' -y-tert-7W7x-^^>-3, 3' - 
y-ryi/7^ K 4, 4' -v ? ^h^v-^>if>x^l/>^x;^>-3, 3' 
~^yy7t- K 4, 4' -y^DDy7x-^W>-3., 3' -SM 

v->7i—h, 4-^^;^- 3 -^y«>T^^^>^f>7;;^7}^-;^-4 , — fy 

^7th7x7-JH7fik 4-* h*~>- 3-fy^7th^>^^ 
-)l-4' -<yy7th7x;^H7>fJk 4 - 3 — -f y ^>T^- h 

^>if>7.;^-;i,7r.JK-3' -*rP^-4' --fyy 7 t-h, e^>i£ 

>X^ZjHx?l/>y7$>-4, 4' -y^Vy7t-F, 4, 4' 

* h^y-^>if>X;P3jN-;P-x^l/>^T5>-3, 3' -$MV->7:J— K 

4-*^)i- 3 y ^>t± h^>if >t;;p^-;ut- U 4 3 » 

— -f V s >7^ K ^^yoc>-2, 5F;ty ac >- 2 , 
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5-S?-fV5/T±h^^;K 1, 4-5? s ?7>-2, 5 - S?-f y i/7±- h , l, 
4-^Ty.-2, S-it-iVi/TI-ht^fr, 1, 4-^5^T>-2, 3 -5? 
-fV^7th^^k 1, 4->?^7>-2, 5-^yy 7 th^f;k 1, 
4-^5PT>-2--rv>-7^hp^;i/-5--f V->T±h^Dtr;i,, 1, 3- 
>^3-^>-4, 5 -S?-f V->T±-h, 1, 3-i^:t^>-4, 
->T^~h^^;K 1, 3 ->^3-^>- 2 -*^;|/-4, 5-y-fVy7th^ 
5^;K 1, 3-v^^>-2, 2-^Vy7thX^;k jbytFD^ 
!7;c>-2, S-^vm-h, 7h7th'D5 : t7i>-2 ) 5-y-fV 

h^fc: KD3^:7:r>- 3, 4-^y^7th/5 : ^©lSf^Vv'7^ 
- Mfc£#fo 

^ U 3^ - Mk-BtM L b T «J^T© h <D &mtf Z> £ £ ifin Z> „ 
(i) 1, 2-X^>e?^^— ;k 1, l-7"a^>^t 

— ;K 1, 2-7*D;ps??t- 1, 3-yn/1>yft-jk 2, 2-y 

□ 1, 6 -^\^+)->^^--;K 1, 2, 3-7°0/1>h"J? 

;K 1, 2-->^n^tf>>?^^--;K 2, 2-^^^;v^n/i>- i, 

3-s^:*-;k 3, 4->?^ h^->^>- 1, 2-^3^-;^ 2-^^;i^ 

□ ^\^1t>, ^^-U>rfmtfX (2-^M7'M5 : ;kxXTJV), 2, 3-$^* 
M^h^A^i (2-^M^MfmfJW, 2, 3-y^M7N-l 
-yD/V-JK2-^M7°h7tf-h), 2, 3-^^;i/7J^h- 1 

(3-^;u^y°h7'irx-h)^ ^xeri/^u n-;nf x (2-*;i^ 
yh7tf-h), v s x5 1 W>^Ur3-;nfx (3 -pUl^^hr/D tf:*^— h), 
1, 2-^^j^7h7 t aW5 : ;n-T;k 2, 3 -V^jvts^ b?n 
*9-)lJL-T)V. 2, 2-h*X (*)ltl7b*^)U) -1, 3 -^D/^i^rt 
— ;K h'x (2-^;^7 , hxfjV) x-t^;k x^l/>^U 3— ;h?* (2- 

^;^7 , h7tf-h), x^i/>i7*u (3 -^i^t/h^n tr^— 
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^;^yhyntr^-h), l, 2-tfT. (2-^;wyM^t) -3- 

(i i) 1, 2-i?^;^^h^>i?>, 1, 3 -^^;u^^h^>if>, l, 

4- ^^;^yh^>if>, i, 2-tf* UM^h/^i/) ^>if>, i, 

>if>. l, 3-t?x ^>-tf>, l, 4-tfx 

hx^;H ^>-fef> % l, 2-MTs (^)W7b*h*-» ^>if>, 1, 3- 
fcfx ^>-tf>, i, 4~tf7; UM^h^h^) ^ 

i, (^;^yMh^» ^>if>, i, 3 -if* 

2, 3- hu^;i/^77°h^>if>, i, 2, 4- hu^;^yh^>if>, 1, 

3, 5-hU^;U^yS-s>if>, l, 2, 3-MJX (^M^H/fjl,) ^ 
>if>, 1, 2, 4-hUT, UMyh^fJl/) ^>if>. 1, 3, 5-h»J 

* {*)Vf3-7h*^)V) -<>if>. 1, 2, 3-h'J7 (/MyMfjl.) 
>if>. 1, 2, 4- NUT. (^M^M^) ^>if>\ 1, 3, 5-h'J 
X ^>-tf>, 1, 2, (^M^h^h^y) 
^>-fcf>\ 1, 2, 4-h'JX (^J^^h^h^y) ^>if>. 1, 3, 5- 
hUT. (^^^h^h^y) ^>if>, 1, 2, WM^hxh 

^>if>, 1, 2, 4-hUT, (^JW^Mh^y) ^>if>, 1, 3, 

5- hUX UW7"Mh + y) ^>iz>, 1, 2, 3, 4 - 5=- h ^ 
h^>i?>. 1, 2, 3, 5-^h^^;U^^h^>if> % i, 2 , 4, 5-^ 

h^>-tf>, 1, 2, 3, 4-^h^^T; (^JWy'h^fJW ^ 
>if>, 1, 2, 3, 5-jh7^ ^>ii>, 1, 2, 

4, 5-^h^^y; ^>if>, 1, 2, 3, 4-5^7* 

* (^MT'hlfil.) ^>if>, 1, 2, 3, (^J^yhX 

^>if>, 1, 2, 4, 5-rh7^ (^;u^yhx^;w ^>-tf>, 
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1, 2, 3, (^M^hX^) ^>if>, 1, 2, 3, 5- 

Th?*7, (*)\s*7h*h*>') ^>if>\ 1, 2, 4, (;* 
JW^h^h^y) ^>i£>, 1, 2, 3, (^j^yhxh^ 
~» ^>ir>\ 1, 2, 3, 5 -x- h^^X (^M^hxh + y) ^>if>, 

1, 2, 4, (^J^^Sxh^y) ^>-fe*>, 2, 2'-v?^;i^ 

*^ht*7xx;k 4, 4'-^^J^yht*7xX)K 4, 4'-^;W^hk* 
^>-J)V, 2, S- b)VJL> -J?-*- )V. 3, 4- b)VJL>^v$— ;K 1, 4 
-^7^l/>^^^- )W 1, 5-±^^l/>^^--;K 2, 6-^-7^l/> 
S^rfr- ;K 2, 7-^-^^l/>^^-;K 2, 4-^^;P^>if>- 1, 

3-^?r-;K 4, 5 -^^^;^>if>- 1, s-i>^~)v. 9, 1.0- 

7>h7t>W>ft- ;K 1, 3-^ (p-^h^y7xXJl/) ^D/\ 0 > 
-2, 2--J^-)V, 1, 3-i?7xXJP7*D/^-2, 2-5^:*— ;K 7 
^-)V*5>y- 1, 2 , 4-v?(p-^j^7*h7xXjI/) ^ 

(i i i) 2, 5-y^DD^>f>-i, 3- W - ;K 1( (p _ 
^PD7xXJ0 ^DA>-2, 2-V^~)V, 3, 4, 

2- i^^;^^h^>-tf>, 2, 3, 4, 6-^h^^n;i/-l, 

(iv) i, 2-ht. ^>if>, i, 3-k*x 

*7"h^^ft) ^>if>, i, 4-t'x (pui^r/h^;^;*-) ^>if>, 

1, 2-t:X (^JW7"hxWt) ^>if>, 1, 3-t?X UM7"hx 
^>-fef>, 1, 4-t'7 (pWl^r/hX^l^:*-) ^>-fc?>. 1, 2, 

3- MJ7 (^iW^MfJl/ft) ^>-t?>\ 1, 2, 4-hUX 

^>i?>, 1, 3, 5-hUX (^^^N^fiW) ^>if 
X 1, 2, 3-HJX (^;j/^yhx^;V5^^) ^>if>, 1, 2, 4-MJ 
X (/^^FX^JW) ^>if>, 1, 3, UiW7"hIfJl/ 
^3") ^>if>. 1, 2, 3, 4-7h7+7 (^l^^h*^^-) ^>-fcf 
>> 1, 2, 3, 5-5^h^*X (^^yh^fJW) ^>if>, 1, 2, 
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4, 5-rh7^ (^;V*^h^?^t) ^>-tf>, 1, 2, 3, 4-T-b 

(^W^hxwt) ^>-tf>, 1, 2, 3, 
* yhX ^ W ) ^>if>, 1, 2, 4, UM^M^ 

(v) hf* (p<;^7 0 h^^) fcf* 7>hx^;i,) x;p:7 

tr;w *^>, ir 2-trx (^M^h^^t) x^>, i, 2- (2- 
^;k^7°hx^;u^) x^>, i, 2 - (3-^;^7°hyDif;i,) x^>. 

1, 3-t:X (^M7'N^Wt) ^D/^X 1, 3-fcfX <2-;*;i^^ 

hx^;^^-) T-n/tx l, 3-Ex (3-^;^yhyntf;^^-) ^pa» 

1, 2-hfX (2 -^;|/7jy hx^j^t) - 3 -^M7°h^DAX 2 
^P/1>, 1, 2, 3-MJX (3 -*)Vt>~7 V7u¥)V^*) 7"n/^x 
*^>, tfx (2, 3-^^;^^h^D^;i,) tfx UM7°h 

h FD + yX^Jl/7^ Ktfx (2-^M7°h7tT-S), t Fn + ->i^ 
)V7,)Vu Ft:* (3-^;^ 7 °hy D |f^_ h ) % b HD ^, >:7 . Dtr;p7 . ;l/:7 

J FtfX (2-^;^7*h7tT-h), t FP^r/ntf;^^:^ Ktf* (3 
-pWl^yhyphf^-hK tFa^^^Jl/7^ Htfx (2-*;P# 
T-hJtr-h), h HD + ^fj^^7^ KfcfX (3-^;i/^7^hyDtf^- 
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ifjuxfJW, 4, 4 , -s?5 i ^->?^;^iix (2-*;i^:/Nx5P;i/xx 
■7^;P)> w^U3-;«f7 (2, 3->?^;i,^yhyntf;i,xx^), 5F 
^yntf^^ex (2, 3-i>^;^^h^Dtr;wxx^;i,). >>«->>^u 

(2, 3 hyatf;uxx^;i^), 4 ^h^^P- 3 , 6-^ 

^T^^^>-1, 8-i^^-;K ex (/^^h^^) -3, 6, 9- 
ll--)>TA>yft-JK fc?X (1, 3-^M7h-2 

(vi) 3, 4 -^^-7ai>S>5 1 ^--;K ^h^t h*D5 : t7x>-2, 

^;w^^h^^;K 2, 5-s?^M/h-i, 3, 4-^t^ti/-;k 2, 
s-v^i^jyh-i, 4_e?^ y>% 2 , 5 -i^;^:?*^^;)/- 1 , 4- 

>^X>\ 1, 4-^5PT>-2, . 5 -^-jWtfX (2-^;W7°h7tf- 
hK 1, 4-^^T>-2, 5 - y t-JI/k*7 ( 3 - 7" h 7° P t!t^- h ) 

(i) ifl/>^)j3-;k i?xf|/>yij3-jk :/□ tf 1/>^U xi-;i/, 5^ 
^Ptri/>^un-;p, -?^v>zn)n-)V, ^>f;^U3-jk ^u-tr 

2-^^;p^;i/xi-9-i' h\ ^x«j7Uh-;K ^>^xu7>uh-iK h 
U^>^xuxu hUx^l/>^Un-;K # U x^i/>^y xi-;k 
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*1*>i^-;k hU^D C5, 3, 1, 1 } C3, 
4) :*^>^*- ;k ^^S/^o^*>S?*-^, *©Blfrfl5#U^— ;k 
(i i) ytFD + yt7^1/X S'JkHn + yt7^1/X xh^fcKn* 

U i i) ±12 (i) (i i) ©^UhKD^^tx^l/^t 

H^^nei/>tW Kfc£©y;i^l/>**iM Ffc©#Jnfij6£jfcfc, 

(i v) tfx- C4- (kHn^yih+y) 7x~JW K, tfx- C4 

- (2-kHn + y7°D^y) 7x-;W H\ C4- (2, 3 

-7tFD^D^y) x;P:7^h\ tfx- C4- (4-tHD 

^v-i^n-^v-n*^) b\ tfx- C2-^^;W-4- (t 

k * X - (2-kFD + yl^MM7'h) X:*>, k?X (2-kh'D^yX^ 
;W P, 1, 4-S^T>-2, 5-S>*— ;K t:X (2, 3-^h 

KD+yT-DkJP) X;W7^ h\ rh5*Z ( 4 -kFD^y-2-f77^) 

kX (4-kHD^y7x-;W X)V*> (^p«eX7x7-^S), 
T.h77-Dtk7,7xy^S, Th7^jl,kX7xy-jl,S; 4, 4'-^ 
fciX (6- t e r t-7*^-3-^^7x7-;|/), 1, 3 - tf 7. (2-kH 

5 8 - 1 2 7 9 1 4*&fc, #P*i§0g5 7 - 1 3 6 6 0 1 ttH¥ 0 1 - 1 
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6 3 0 1 2 #i¥ 03-236386 ^t&$g> 03-28131 
2-*t&$8, #i¥0 4- 1 5 9 2 7 5^#, #H¥0 5-1 4 8 3 4 0^i, 
4#Pi¥0 6 - 0 6 5 1 9 3-^^, #P§¥0 6-2 5 6 4 5 9#&*§, #H§¥ 0 
6- 3 1 3 8 0 1^i, W0 6- 1 9 2 2 5 0^ll, #i^07-06 
3 9 0 2 ^'&m. #H¥ 07-104101 07-118263 

wmwo 7-11839 o^&su &m¥-o 7-31625 o n&m* 

#^BS 60-199016 -J§4*3L Wmm 60-217229 *&*U #H§B§ 6 
2- 2 3 6 8 1 8#^«, <mmVB6 2- 2 5 5 9 0 #HSBg6 2-26 

7 3 16 #MBg 63-130615 *&*U #H§8g 6 3 - 1 3 0 6 1 4 

4#WBS 63-046213 ■^^■ffi, 4#HS§0g 63-24542 1 
#5IBS6 3 - 2 6 5 2 0 1 #IB¥0 1 -0 9 0 1 6 7 #§i§¥0 

1-090168 #i§¥ 01-090169 ^&«L 0 1-09 

0 17 0 -g-ftSU 01-096208 -g&fR* 01-152019 

&mW- 01-045611 ^&*U #B§¥ 01-213601 #££8* 
#H§¥ 01-026622 01-054021 #&$B. 0 

1- 311118 0 1 - 2 9 5 2 0 1 -S&flU 4#l§¥ 01-30 
2 2 0 2 # 02-153302 #&3B» #F^¥ 01-295202 
*t&$L #i¥0 2- 8 0 2-g&#ft, #1¥0 2 - 0 3 6 2 1 6 

02- 058517 02-167330 #i§¥ 0 2 - 2 
7 0 8 5 9 4#Pf§¥ 03-84031 ft H¥ 03-084021 
#&$8, #H¥0 3- 1 2 4 7 2 2^r'jkm. #iP§¥ 0 4- 7 8 8 0 1 4§^#8, # 
HB¥0 4- 1 1 7 3 5 3^«, #i¥0 4- 1 1 7 3 5 4-g&fR; #iH§¥0 4 
- 2 5 6 5 5 8 05-78441 «rM¥ 0 5 - 2 7 3 4 
0 1 4f Hi 5 !* 05-093801 -if&fR* 05-080201 

05-2972 0 1 ^&*R, #PB¥ 05-320301 ^&3ftL &PB 
¥05-208950 -g£tfR, 06-072 989 ^$8> 0 6- 

2 5 6 3 4 2-St£^, #H8¥0 6 - 1 2 2 7 4 8 -*§-&$8, #HS¥0 7 - 1 6 5 8 

5 9 m&m> <&m¥- 07-118357 ^&m. wm^f 07-242722 ^-^ 

WfflW- 07-247335 -g&SL 07-252341 
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mmm7 

^>Th7<V^D#*S/l« (B*fI(tl)MA-l :M^9 9%, @tfb5P 
^>IIIf 2 8. 211%) 3 5. 4g^40D77X3^T\ hJVx>14 

K:?$2flb£:o %qiZ. -T^->^m7K2. 04g (H 2 O/Ti=0. 9^E;i/Jt) 
vyn/V-M8. 3gl:S^, -2 5tU3HMl?, ±I24^P^ 

a%o^/;w^#fe. z<ommo»smytmmm xs 5 0 nm) rat, 9 2rao&; 

±teOck-5tClSmbfc^<DUV#tt^^2®^^Lfeo 

^>.fb7'f V^D^v-F (0*fl(tt)fiA-l :M^9 9%, K-fb^ 
^>iltft2 8. 211%) 17. 7g$4^P7.7X3*T\ hJH>6 8. 

7gf«t^ ii^xiiifcti:, x^;-ji,/^i/u^t-7 0t; 

K^bfco SiJtC, -f*>SStft*l. 3 6g (H 2 0/Ti = l. 2tW 
V^D/V-;H2. '2gCi^ - 7 0 , C^^bfct>c^iT\ ±IB40P7 

T?^#b&ats#$BbTjn*#^£fTV^ M6iS«ui&®Hb3^>&g$g£5S 

*%©VOl/£#fc. ^©»WfMIIf (5 5 0 nm) fcJu 9 3%1?^ofc. 
d<£>£-5 \zVTn<bntcmfc<DR ama 3 laKScbfco 
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HMM 1 0 

y -frm-etmmoftm&m 2 sue* bfc. 
jtttM 3 

^>fh7-fVyo^>H (H*tI(*)»A-l :ig99%, ^fcfP 
^>iftS2 8. 2fi»%) 3 5. 4 g^4-^P7^Xr34 J l?, hjH>H 

bfe 0 gUJC -Y^->3fifift7K2. 0 4g (H 2 O/Ti=0. 9 ^;Ht) HV^D 
AV-;H8. 3gfc$g^&. -tlB4^P77Xn*^it^b^»se»jBTb, jtJO 
*$M¥£rfrfcofc. IT^Tt, 9 0- 1 0 0tT3 0 #H5&i&3g$ft bfc 0 ^09 

©l/^&^fc. ^CD^CDrJ^M* (5 5 0 nm) fcj\ 7 5%T?&ofc 0 



12S 







T i O 2 &g£ 

(%) 




ft®. 




1 . 6 


5 . 0 1 








1. 6 


5 4.3 






#1)6600 5 


0.5 5 


5. 0 0 








0. 5 5 


4 1. 1 








0. 9 


4.9 8 


■ m&mw 




HM0tJ8 


0. 9 


4 5. 7 






HM0!l9 


1.2 


5. 0 1 






mmm 1 o 


1 . 2 


5 0.8 




m&mw 




0. 9 


4.9 5 







mmm 1 1 
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m4ki?)vn-oi±mnmm3 2. 211%) 10. 8 g ^4oP77X3^ 

^U4<T-8 Otl^Lfc. -f t>5M0. 8 12g (H 2 0/Z r 

= 1. 6^t;Wt) &2-^y— ;V7. 3 0 gC)i^> -80—7 OXZlZtfi 

^3^©M§-8 0' — 7 0 X:\zmWVfc «TH7^ 3 0#^£PL&£t 

^~*y&mnmm5mm.%<D'/)i%:ntz 0 z<Dmm<DPsmytmmm (550 nm) 

8 8 %T*$>^>fco 
12 ■ 

HJfiW 1 3 

)VmW)&&5 4. 4Mm%) 9. l 2 g^49n77X34>T\ hJH>4 2. 
lg, X^;-jH2. 1 gO^ig^lC^U ^m^x«Slbfe^^, X^ 

;-)v/mwi§.mn7,*-e- 8 o^cic^snbfeo sijk, -r^>^m7Ko. 652 

g (H 2 0/Ta=l. 6^E;Ht) £h^X>2. 9 6g, 3L$;—)V2. 9 6g 
©^^Kzg^, - 8 0- — 7 ±fBP3^py^Xn 
^^b&^&T&Tbfco ^T^tt, 7?7snfo(DmU*:- 8 0 ~- 7 

^©^(DpT^Sii^ (5 5 0 nm) 8 8ra^fc. 

mmm 1 4 
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m^j 1 5 

^>miiii4 7. 4ii%) 5. oog, ^Xfh7<y^p^> 

^^42. 611%) 0. 7 9g^40P77^3^T% h)l/X>M4 4. 
5gtC^fi?U ^^illfctt, I^/-il//t#:i|A7*t-8 0t 
Ki££PLfc 0 SUK:, <^>3^m7KG. 3 7 0 g (H 2 0/ (In + .Sn) =1. 0 
8^e;nt) ^<yypyv-JV3. 33g(c^m> -80 7 O'ClZfttHW 

n 2 0 3 , Sn0 2 ) Igig51i%0^>yr) A> MXX©^^yj^# 
*io ClcDMcOpimTtS^ (5 5 0 nm) 7 5%T^ot 

1 6 

mmv. &mwnkmmmmm7 oii%©nii^ t ^cD^%tch;i.x> 
mmm 1 7 

^;wc2tLT0. g^e^ojt-eTjc^^pbTJaTK^bfe^^) 6 6. 8 4 g 

$4^P77X3^, H^>4 0 2. 74gK^?U ^5ft# 

l^;-)l,/tfti$/U^T- 8 OtMLfc. S'JfC-f :t>3£g|7jc3. 
3 8gHy^a;V^3 0. 4 2gic*gl^ - 8 0 ~- 7 OtC^lfc 
±fE4C)P:7^X:3*^#lx&^£MTbfco IT^H 7?7>ziFi 
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V>mU&-8 0 7 CCMb^ »T*£T^ 3 OftfflftiQVtzfitZMW 

ig5ii%©^$#fc 0 zo)mm<Dv]%Lytmmm (ssonm) iZ9 2%x~ 
mmm 1 8 

mmm 1 9 

2, 5 -EX OM^h^f^) -1, 4-c?^y> (DMMD) 4. 
2g£2, HVy7t-h^^) -1, 4-^T> (BIMD) 

Ilfc^All^^iim ^*&^£>1 2 0 < C£Tl£*l£#*SLT2 4B#p B 1iP 

mmm 2 0 

mmm 1 tw« vt^? >-f v^o^> hcdjptk^^^^t- h 5 1 h d 
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M3 





(g) 


DMMD 
(g) 


B I MD 

(g) 




mmm 1 9 


3. 0 


4. 2 


4. 6 


1 . 6 5 6 


2 0 


1. 5 


4. 2 


4. 6 


1 - 6 4 0 




0. 0 


4. 2 


4. 6 


1 . 6.3 3 



mmm 2 1 

^>fK7^vyn^>H <B*W»(*)*A-1 :M99. 9 » 
m>III^2 8ii%) 3. 56g (12. 5mmol)^40P77X 
fh7tFD77>12gl:^iU Si^Xttltfett, h*7-f 7 
-f^&JP&fc^y-;^ 74 t) T^bfc. 2 0 &mmtitmis1£&, 
fh7tFD77>4 (Kl«*tUT0. 3 6 g : 2 Omm 

o l) £j*#i,fc#£in*.fc 0 ^cDB#©^Jn7K*«> h 2 o/ti = i. 6^;w* 

5-fcfX OM^h^^JW -1, 4-5?^7> (DMMD) 1. 0gt2, 
5-fcTX WV^t-h^M -1, 4 -i^7> (B I MD) 1. OgS 
^^^U^K^^XO. 0 2 5 g$fh7kFD77>5. OgfcJnA 
fcfc<Z>£6 0t:©MT-l^gi:7jt^tTttl^DMMDtB I MD CDS 

t h* p 7 7 >*tt&5teS £©}$£PL*:^ >Th7^V7"a^y KOJnzKSHS? 
^SrHrfr-r h7th'D77 >*«fc 1 0 ^HtTlTlfc. £ 
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3 0ftmWVtc'&, V?^7^7s*MX*i*# ;-)Vm*"®LK>m^TQ>-D< Kit: 

mzi i. iaa%Ta5D, ^@^^^-rs^^>comfb^^«^^ 5 8. 

£(DSBJ*§^K:3 OmmX 1 5mm©^'J n >^lA-^Hbtif>0. 1 
<DWti£<Dfc$ti7,^>7 Litho Tech Japan $g FILMETRICS F ~>>J — X^^r 

zlIs— i^H >X^i7 h;i/£fi*a-&1t5 d £(CJ;oT, dCD^OOmiPt 6 3 3 n 

HJfiM 2 2 



m4 





KJ9 (nm) 




mmm 2 1 


1 3 0 


1.87 


mmm 2 2 


2 5 0 


1.88 



mmm 2 3 
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HM#1 2 4 

o. 5) "C\ %5X&m±\zi$.m^, 15 0tt?3 0»«ttj|U *3 0. u 
^10|J 2 5 

*««17T?#6nfc*«S;t-3-^- (No. 5) T^77it±(^I 
U lSOtTSO^iU JPSO. l/im©**^* 

2mW/cm 2 WMl^1iltlfc^ i^li3° JtfiTU 
WkVk&7jkVfr 0 XPS^ft (Quantum2000) (7 )VA y &y t-1 (W)Wk) fc<fc£ 

+MB7tmM&) x i o o 
mmm 2 6 

mmmi 7T#en^2 7 0 g t^i^-7>/;v (^acwoairas 

-2 5 1) *h;Px>TH»»5«*Xta:*J:-5fc#SRUfc*«[3 0 g 

^©•©^itetttil^fcaftte, K±ictf^*-r;i,*|&o. lmg/c 
m 2 2mW/cm 2 O»*0^i*y5 y ^5< McjjQ 
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ft® 


mm®. 




2 6-1 




mm 




7 0% 


2 6-2 




mm 




8 0% 



(m blb jsiti^n 7 2 mm 



2 7 

i 3 izmmzLTmrntEtirz: k>px wo. 5) 



2 8 

1 5T#£ftfcJg$eK:, I TO»lf (fttill) £ I TOilT5 
Sa%»Pbfef^ A-D-^- (No. 7) PET1K±HMI, 12 



29-34 

011% (Mmmj&ftmmtM4k^?>\zmmvtzmm<D&m ©h;wx>^ 

S:^bfco (No. 12) -en-hU A 
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^6^ 













^;5£0!l 2 9 




80/20 


mm 




HWJ 3 0 




50/50 


mm 




3 1 




30/70 


mm 




I^JSM 3 2 


PETiS 


8 0/2 0 


mm . 




^SS^J 3 3 


PETS« 


5 0/5 0 | 


mm 




mmm3 4 


PETI« 


3 0/7 0 


mm 




Jfc««5 




5 0/5 0 




mm 



mmm 3 5 

(tt)SA- 1 : MS 9 9 . 9%, ift^>If 1^2 8ti%) 13 0g (0. 
4 6mol) h;i/X> (^-TJ^-f^^^aM) 4 8 lg fc^t, 

Wife. lg* (ADBANTEC G S - 2 0 0 d: Dl7j<) 12 

. 4 g (0. 6 9mo 1 ) *JK*<y^D/^y-;H 2 2 g (tK# : 3. 6 p p 

3';-;h:t|?)-4 0~-3 5 < C(:^i&„ &v>t, ^©^Lfc*-fvy 

5m^itxmrvito zvm, sism-4o — 3 sttMLL m 

(Mf^>IIIt: 5ll%o7;k CAT rvOHKlj £1^5) £ 
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m (nmK ifffttebf-^lg (intensity (%)) ^n^n^To 
HJfefcl 3 6 

3^>&g$g^5 0M%<Z>&hfc£b75i: o 4 5mgOTU !t*S 

S^W<£ff^o/t^*v 2 5 5t;fc:©f|fcfc!-^M^ 3 5 5 "CK^t!-^ jS^ 
#*t!&'J£nfc„ ^S«^-tlf(DMJ^m^S 5 t^t. l 5 =gt«l«$l5£i!&^ (T 
emp e r a t u r e/X:), mm Ofr) tefiMMiW (We i g h t m 
ttl (£> tt^*<7)^>fb (heat F 1 ow/mV) ^n^n^To 0) 

tei&&muzttTz>mm$i{k. mtu^mtizn-r^mmmt^n^n^To 
mmrn 3 7 

(PET) m&L±\Z^ No. 3<DA-U-?-&ffl^Tmmis. lOOttlO 
&£#fc 0 SPMgg (-fe-fn — f>X7JM>hm SPA-4 0 0 (SI 

3 8 

2 U «/ b)V<Dm~Dn 7773^1% f^>fh7^V^D^yH (B*W^ 
«A-l:|£t99. 9%, ^b5P*>glliEi§^2 811%) 8 8. 3g (0. 
3 1mol) h;i/X> (^^^T^&Sg) 3 2 7g C^L, FTO£^ 

^tK8. 5g (H 5 0/Ti = l. 5mo 1 /mo 1 ) <Dm&mWi$:MWV?3:tfe> 

73 



WO 2004/043853 



PCT/JP2003/014367 



9 OftfflT'ffiTVrZo mT*¥<D7<7 7,U<DWLU%:- 7 5 7 0X:\zGkm Lfzo 

x i mmmwvrctc^m^mmom^nrc. z.<dwh$ mmm ^90-1 

ry;^2j t^z>) £#fc„ y\>M*2fctt, 1 ^cUft^CD^^ 5 . 3nm, 
2MfO¥^fii2 8. 5nm, 3^tW^l 8 7nm^Sfe5ti 

2 6 l^f. mmznm (nm>, 

(f (is (%)) ^-tn-en^-r. 

HIM 3 9 

^>7h7<vyD^yF (H*fl(«)gA-l :^99. 9%, g| 
ft^>illg2 8il%) 17. 7 9g (6 2. 6 mm o 1 ) fcK* Ml/X 
>6 5. 3 1 g§77X3tTi|^«TI:H^I|#»Lfc (Ml 
8t:)„ -S-CI^tKI. 69g (93. 9mmo 1 ) £fl&zfc-f V ^n/V-^P 3 0. 
4 2 g£fl&7Kh;UX>3 0. 4 2 gO^| (zK<Z>ifc£KJ\ ^fv/o/v-M 

h^x>©M-&Siii^»Ts*ofiaft»»is©2 2%) &»cjai 8~2 o^-eii 

H 2 0/Ti = l. 5^Mofc 0 ttl81CT§ei:i. 5mmmWT2>£: 
A&7K lPA30.42 g M§^7-f>il«u «-?S»[©K{t:»«Stt*& 
>r h 7^f V ^D^y F CJt bTUV* 7 h&tfi&tlT&K), T i -O-T i 
4 0 
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mmm 41 

^>fhHV^D^yF (0*fI(tt)HA-l :ig99. 9%, & 
4k ! ?*>#Mm&2 8Mm%) 178g (0. 63mol) $40D75X3tf 
fh7tHD75>6 5 4gl:.*iU SSr*if^«»bfc«K:^ H5-f 7" -f 
*&JP*.fc;**y-;Wg (IU-15t) T^bfe„ SiJlCiUMbfc^h^b: Fa 
77>9 1 gTfSHfcbfc^>3£&7Kl 0. lg (H 2 O/T i=0. 9mol / 
mo 1) ©2g"S-^£if#b&;^£> 9 0#F*1-«Tb£:„ ^T^O 7 a offi. 
M*- 1 5 1 OtMLL «T&T^ - 1 0°CK3 0#H#J#U 3S 

T^Ufc-f 6. 8g (H 2 O/Ti=0. 6mol/mol)©l^ 

bfe„ 9 o~io o^T^mmmffiVTm&mwteMik^fymMm 

S5il%0^j^#fc o d©»Sat©^Sia*5 0%OD^©Sifi««tt, 3.5 8 
nm-efeofc (08). vOPteU ¥%g6. 5 nmTJ/ + -^|^o 

tift^S^bfc (09). 

4 2 
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mmm4 3 
sn&. (0io) 

4 4 

h (PET) a&fc_kfc. No. ■3©/t-3-^-ftfl|HTtt*U, 10 0t, 1 
XyJM>Km SPA-4 0 0 (S I I)) *m>TM*jii<Z)Ktt&J|£l, 
8IWT»SJit^*?& 0 (011) 
HiM 4 5 

^>fh^V^D^yK (B*tI(«)«A- 1 :i!99. 9%, ft' 
^>IIM2 811%) 5 3 0 g (1. 86mol) ^40P777acf. 

4 gT!iMiUHt>X»*3 0. 4g (H 2 O/Ti = 0. 9 m o 1/mo 1) 
5 1 0TCte«#b&. »T»T«, -10tfc3 0»««»U JSfcMlf; 

Ht>XJ|*2 0. 3g{H 2 O/Ti=0. 6 mo 1/mo 1) 

C©*«*9 0-1 0 O < C-e2B^JtMLT^^0j^^ 5 ,^ > ^^ 5S 
**©V0Hfc#&. £©*tt©3fcSiMS5 0%0D3feO^ii^gtt, 3 5 8 nmT 
*o& (H8). vOPtt, ¥Mi5. 6nmT'>t-^*»*C»lt» 
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^^r^bfc (EI 1 2)o 
MMM 4 6 

MMM4 5^#enfc^S££n-^u~-xA#i/-^--e, AXffl^S OtT 

mmM4 7 

^>Th7<y^O/j?^->F (0*Wat(«t)*A-r-l :i!99. 9%, @£ 
^>iflt2 8ll%) 88. 3g (0. 3 1mol) $40P77X3 

tz*#;-JVm (I5-7 5TC) T#£Pbfco S>JKPMbfc-f V:/nAV-^7 6 
g^fSHRbfe-f 3->3£#l7K8. 5g(H : 0/Ti = l. 5mol/mol)©i 

-7 0 < C(C^bfeo - 7 0t:^3 O^Pal^itb, Mi" 3 fl#P»11lb 

~1 0 0 1 T 2 ^^jSglUTiMBJ^^f^ 5 it%©^§# 

^. 3nm, 2*eW%§2 8. 5 

tf©l»B.&5!/JH?$ofc (013). 

4 8 

(1) [&MEfcfcttlt7&j$ig!g<Z)fllSK] 

( i ) ^7filfc40P77X34>t, ^>^h^-f V^D^^->H (B 
*WmmmA - 1) 5 3 0 g^hJH>1 9 6 0 gl:^U x^y-;i//H 
^-fT-f^nXT'-lStlMLfc. giJK, -f*>35f«l*3 0. 4g <^;wt 

<H 2 0/T i ) =0. 9) HV^D/V-Jl/2 7 4 gKfg^U ±IB40P>' 
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7573|*|(0jtiS-i 5~-l 0 V\zm& ITH7f-10t:T3 0^ 

g (*;wt (H 2 0/T i) =0. 6) MV^n/V-;H8 3gOH^$ 
*9-0-l 0 0'CT?2«rW»*b, M39fd:|»«E (C-l) «|£*<z> 

(i i) ^>fh7^yyD^yH (0*fI«*)lA-l :^9 9%, 
i^>iIH2 8. 211%) 12. 4g$4^)P77X3ifT, h ;>X 

-8 0tl:^bt S'Jtc, ^3->3S&*i. 26g (^E;nt (zk/T i Jj§H=0 
= 1. 6) Hy^D/V-;ni. 3gl;H^ - 8 0 7 0 e Cfc^b 

rt©«ift& - 8 0—7 OtCljflfc, *T*7«, 3 0^nntftT«W4l, 

ti$Tij$L^^6.#fiiT, &&mmtzmm. cc-2) ^«©h^ 
te&mwtemm. (c-3) <&#fe 0 ^icDB^aftii, iftf^^fTii 

(i i i) j?;i/3n)A7b7n-^ h + ^H (B*fI(tt)lTB Z R : fcfcS 
8 7%, MyJPaz^Aifig3 2. 211%) 10. 8g$4^P77X 

Z^&^AX^T- 8 Otll^L^ S'JtCl. -f^>Sftt*0. 8 12g 
;WJt (H 2 0/Zr) =1. 6) *2-7? J~-)V7 . 3 0gl:i^, -8 0- 

ftffi&ffZSL-Dfto «T4»«» 77XD^OM^-8 0 7 or^Jtbfco 

(C-4) £#feo #&ftfc*»^©H»#»«tt, ift^nr 
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m (c-5) &e>titttem<DmM&mm\z. mfci»i>zi-o&m&-ci 

(2) [Jli^RH&jfcJgttOWMK] 

( i ) a^^* h'J 7MDfy;Ph U ^^^»7> (FAS - 1 7 : mm 

-6) ztmco 

(i i) 'S^^t* h U 7^*nfS/jP h U ^ h^->->^> (FAS- 17 : {f 
ttflS*X*a«) S»*h;H>TtRbT#fc5aiX©FAS-l 7^1 
OOgM (C-l) 3. 3 6g&ffi^U 3 0^»Lfc. CO^C, 

JS#U Jn7K^«?^ffofe. (C-7) 

(3) m^is;cD«ifi 

^ (C-l) Srffll^ Sf t^bfcII©J|ZM$^2 nmT^^V-y 
7-fA# ?Z>mm-Uz, No. 3©A-3-^4ffl^Ti*U 15CCT30 
»IRW6*.bT, #9X£«±fcS*|8&&JB/£b&. SPMgf (-fe^zi — T>X^y 

)i-*>hnm. spa-4 0 0 (sin) &m^TBm%tm<Dj&vt&m&v%i}: 
^(Dmmo)^m.^\t. 2. 5nm^o, *&m<D&m&itmm<D3tm 

(014) 

wb*:«, (c-6) fcio#ro«at«, e or, io^mnu FAS 

- 1 7 J;g&3fb36!ft*lB&j£B&bfc. FAS- 1 7iIIH?1^ D y'J>y 
^£tJc, h;Ux> (To l), -fV^nmj^-JJ/ (I PA) ^5m1 £J»T 
U 6 0 8>&fc, ttflftft8!£& (XJI^ (J*) 3 6 0 SI) &ffl^Tg«l 

ASaO^bfctC:^, 10 6° (tJO, 6 2° (MWX», 4 0° (I PA) 7? 
£9, -t-fr\Z®7m*7jkVfto &tc, 2. 3nmt^fc: 

FAS - 1 7iH S«*®±t«mfc^J«$nTVi*Ct3&Jtoj^ofc. 
FAS- 1 7«fcO&S^lR*|»+©7C**XPSgat (Quntum200(K X 
^A'yi777-r (80 IBf) fcffl^T* b £ d 3 , 7 y *K^£Jfc*flH*(D 
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^)Vit (F/o ifi, i. 72tso, jp*^*t-r ^Titff ^m^om^m 

1. 7 0£J:H--Sft**fc. *fc, «&Sai«ftK©*$^|^©5c*a«^Wtt 
FAS-17iD^^MfIH lj|2nm(Di^|[^|i®i^ 

£fc._LI2F A S - 1 7 cfc rj ^4t^f&mm±\Z 2 mW/ c m 2 (D&m<D 2 4 5 

^T, 3. 5° (7JO, 0° (h;i/x», 0° (I PA) t&ofco 
UVJBItfcJ;^ Sft±0FAS- 1 7#«|U BMfc;^ >JR^«ffi Lfe £ £ 

4 9 ~ 5 6 

(pet) mwjkur>7)V)vmmz%>^i:®m^ &&&&&& te&^umM 

Jtij&M 6 ~ 8 

8A-1:«*9 9X, i^>MSS2 8. 211%) *X*y-;WT* 

Ri/fc»ft^>iii*Jo. 5ii%®w (c-8) &m^T&mmmm& 
mj&Tz&mz, mmM4 s hmmizvTmft^m&mmvfco 

J6X^7{C^1" 0 ^>JX^-t-;P (PET) S«R^T^;W«tRTtt, &JS®Hfc 

80 



WO 2004/043853 - PCT/JP2003/014367 



It&M 9 , 10 

m^^>mn.=f-V)vmm (gmmmsts-o i, ^^7nm, c-9> 

l£_bK:, No. 3 ©A— ^Srffl^T^frU 1 5 0tT3 0^F»lt, 
#^±^^M^^Ufeo ^<D^JII£££&T£l7Sfc^-r<> SPMgjfi <-fe 

-fa— r>^!yju^>htt«, spa- 40 o (s i D) xm^Tmrnmrnvm 
&&&zfwmm&<D£2>m~c&'Df£ 0 017) 



81 



WO 2004/043853 



PCT/JP2003/014367 



m7m 











nmrnitrnm 










m 


mm* 




mm 


A*— 3 
(No) 




mm. 






> 


I PA 


48 








3 


150 


C-6 


10 


106 


62 


40 


49 


p 

X 


w 




3 


100 


! C-7 


10 


103 


62 


38 




A 






! 3 


60 


C-7 


10 


105 


62 


40 


51 


G 


o 


C-2 


3 


150 


C-7 


10 


107 


63 


41 




A 


o 


C-3 


5 


60 


C-7 


10 


102 


61 


38 


oo 


d 

vjr 


o 


C-4 


3 


150 


C-6 


10 


105 


62 


42 


Oft 


VJT 


X 


C-5 


3 


150 


C-7 


10 


102 


59 


39 


OO 


T> 


o 


C-5 


5 


100 


C-7 


20 


100 


58 


38 


Ou 


A 

A 


o 


C-5 


3 


60 


C-7 | 


20 


100 


58 


38 


it » 

M 










6 


A 


X 


C-8 


3 


60 


* 1 


7 


P 


X 


C-8 


3 


100 


* 1 


8 


G 


O 


C-8 


3 


150 


C-7 1 


60 1 


75 1 


31 1 


25 


9 


A 


. x 


C-9 


5 


60 


* 1 


10 


G j 


O 


C-9 


3 


150 


* 2 



a ; G.:#:7X, P : PET, A : )V 



b ; O : *V>mm&V, X : JrV>$mt£ls 



82 



+ 



WO 2004/043853 PCT/JP2003/014367 



§i stc (D ffi m 

1. 3&±<Dm*ftm&m&m?z&m<£&®}imfem<D7k*, m, ms, roc 
&mik&wm : E)\smzttVTi. om±)v&>±, 2. om^^mx^D. mm 

Mo 

m&mit&m^jimzMVTo. 5{g^;^_h, 1. om^)immx$>Q. m 
2 izmm<D&m-mm$g£>%:^-rz>ftmM 0 

4. mmmum^ m^m^mi^mmm^m^^m^rx^^z\t^m. 

5. i£jf?r5£^7^ - 5 0~- 1 0 0X;omm<DUm-C&Z> ZL £&!$ffi.f?Z>m 

&mi£fcte2\ztm<D&m-mmife&zm?2>ftm.n 0 
£*&nf?&m$tm i ~ 5 (D^-rn^izn&mo^m-mm^^'r^mmo 
*mm-tz>xmx$>2> z. t ^wmtr^m^m 1 ~ 6 <D^-rn^\zmm<D^m- 

83 



WO 2004/043853 



PCT/JP2003/014367 



ii. /j^-M^it^^jit^^^t^^ 
#e»nx < * c t ^^m^-r^it^js 1-11 <D^?nmzmm<D&m-mmm 
^itmmm^Tizm7K^mvTn^nr^mmm^mm^ir\z^^z^m 

84 



WO 2004/043853 



PCT/JP2003/014367 



16. mmmumw. -50 — 1 0 or©ieH©fflaT?*5c£&#*£-rs 
^sctsniitsn^i 3~i 6©^rn*»k:iB«©^«-afe*ji*'&s*r 

19. *a5^in*4HIP*K:»ffe*<z>***fli-r«XS««, 0Effi^ftI^c^«<Z)# 

«^Jii^fc^f3efi:a)7K*^iiP"rsxs7?»sj:i:^at-rs»*5! 1 8 ^aa« 
2 1 KH3«0^jR-K*jS'&*^r-rs^ttR. 



85 



WO 2004/043853 



PCT/JP2003/014367 



23. muftM*ftmm£*zmmmum'VMi!ivrc'&. mmfeumsx-tizwrn. 

2 4. 3^±<DjD7K^?ttS*W-r^#M^^t^»0D7K$r, it. R 
2 5. BrS£*#, R£*ffc^*m*;MRfc:2fbO. 5fg^;U^_h2. 0-fg^E;i/* 

26. &%vit£nit&wi*<D*<Dmmifi. mt*m%mmt 7 )vu-)v^mm<D 
2 4 ti&tt 2 5 taa«o^jR-ii3(iis^s:^rf 

b x 0 . 5 {g^E ;v&± 2 tet^**©* &*an*r 5 d £ £ «fc 0 # £ tlT < £ &JR 

86 



WO 2004/043853 



PCT/JP2003/014367 



29. «tso©*ssjoxs©ft, n^-r^^m<D^mmum^mua'r^j:m^ 

3 2. KBr£»fttf** - 5 0- — 1 0 or®«BHT&3£££4$&£t-5»:&3l 

3 3. mmfemmT?**mim-r2>j:n<DW:\z, mm^m&,±\z^r^z\t^ 
3 5 . $tmk€>w, c i > 

R a MX b . . - (I) 

3 6. 5£ (I) X*t % T;i/a^>-3lT»SCa:S:«F«frslII*^3 5 fcfH 

87 



WO 2004/043853 



PCT/JP2003/014367 



^>voa. xx\ ^>^;k mm. ?>?*t>, mfr*>taz>mfrt>m*nz> 

3 9. ^I-ii^$ft§^ff^W, ^tl0JtS5C:<i:^ 

4 0. t«I*TMUfetlT-©¥^»\ l-2 0nm®«|iTft5C 

Mo 



88 



WO 2004/043853 



PCT/JP2003/014367 



44. %Lmftm*o~5 o nmommaMftm'v&zzt&wmLTzm&m^ 

45. mmmm^ jL-^^mmm. tttemitKmmmm^&zz.tzi&WLt 

•?z>m?km4 7 ^fe«4 8 Jc^m©^jnmfb^iM. 

5 0. K*li*t¥»T**Ct%»*tr*il^3l4 6-4 9(DVi-rn^^|H« 
5 1. R3fci5©¥^SL$aU 0 nm^TT?*SJ:t*«iai-rSfflf*5l4 6-4 
5 2. flt&ffi®¥Jg&3#S5 nm^TT»5J:t4#»tt«5a!l*3S4 6-4 9 

53. ^x^y^mm.±^mtstis m^cD^m^m^Ttmit-vi o%j^t 

89 



WO 2004/043853 



PCT/JP2003/014367 



5 5.2 0 0TC«T-d6»-r*-CtfcJ:Drtitan&CtftW*tr***a5 

5 6. RSiO^ft^i o nmOTT^^^#it t§i ^5 4 - s& 
5 5 fc:IB«©^SK^«bJR. 

5 7 . ft*m<Z>¥*«L£*! 5 nmOTT^: <h «ttft&*-«**H 5 4 £ fete 

5 5 \zmm<D&mmimmo 

5 9. If^l~3 0OVim^tCi3m<D^.-^^^^-f 



e i. i~4 5 n^ci2i©^-®i^A $tt§Mf 

90 



WO 2004/043853 



PCT/JP2003/014367 



e 2. 1***5 9~e i<o^?nfr\z&m<DG®-m®m&ftziztsz.tz®m 



6 3. |f^6 2 tem&<Dft¥ttm^teZ>Z£&ftWL£TZ>y£¥Mffa 0 

es. mmmm*. m, its. ar*»ii&nLtoMfrtt*mfrzm&n&4>t£< 
ffi.nt)K m$tm i ~ 4 5 <D^-rn^\zmm<D^m.m-v$>^ z\ £.*nwLftzm& 

^6 7 ^IB«om^flI 0 

6 9. &mmRwm®Em&, ^ (i i) 



91 



WO 2004/043853 



PCT/JP2003/014367 



R\MY m _ n • ..(ii) 

««U Ytt, »*#*ttaS**U ntt, 1~ (m-l) ©Hfn^Olft 
mttM0JH?tt^Ht, n*t2«±CD»^, R 1 ^ ra-*fcttffi*&o 
TV>T*>£<, (m-n) *t2«±©»^, Ytt, ^-*fel»oT^^ 

7 o . < i i ) Tg^n^ft^^ (i i i) 

CF 3 (CF 3 ) p — R 2 q -MZ r Y m . M . . . (in) 

oa;+, R'fi^^i/^i, tr-ix>a, x^-i/> s% 7ui/->^ 

«*U Y. M, fttfmttMIBi:HC****U ptt, 0£fcttMfc*«U 
Qtt, OXttUtU rttOSfcttl - (m-2) (0^fn*Otft**t.) 



92 



WO 2004/043853 



PCT/JP2003/014367 



m m 



0. 
0. 
0. 
0. 
0. 
0. 
0. 
0.1 





























• 1 L_ ■ 



>&S (nm) 



100 




300 



350 

(nm) 

1/12 



400 



450 



WO 2004/043853 



PCT/JP2003/014367 



H 2 0(1.6mol/Ti) 



300 



400 



500 600 
}&M (cm -1 ) 
Ramans bJU 




700 



800 



2/12 



WO 2004/043853 PCT/JP2003/0 14367 



134 




Diameter(nm) 

05 




20.0 100.0 200.0 300.0 400.0 500.0 

Tempera ture/°C 



3/12 



WO 2004/043853^ - PCT/JP2003/014367 



10 



8 - 




1 8.1 65.8 533.7 4329 

mm (nrn) 



07 

* * - 7 *jju<omn ummmij 

100 i — — — 




300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 

l&M (nm) 



4/12 



WO 2004/043853 - PCT/JP2003/014367 



08 



09 




290 



25 
20 

15 



- 0 



340 



390 



440 



y&M (nm) 

















-1 


III. 



0.5 



2.8 15.8 

(nm) 

5/12 



89.1 



501.1 



WO 2004/043853 

mi 0 



PCT/JP2003/014367 




30 130 230 330 430 530 

3SK (°C) 



6/12 



WO 2004/043853 



PCT/JP2003/014367 



1 1 




■ ? •• liiil 'I, 
sis is*.-, v*,:- 



>4H 




400 



Cnufl 



012 

25 



20 
15 



- 0 



0.5 





















J 




ll. 



2.8 15.8 

(nm) 

7/12 



89.1 



501.1 



WO 2004/043853 



PCT/JP2003/014367 



1 3 



7n 



10 

8 
6 

4 




,lllL 



il 




III 



111 



8.1 65.8 533.7 4328.8 



ttS (nm) 



8/12 



WO 2004/043853 



PCT/JP2003/014367 




9/12 



WO 2004/043853 PCT/JP2003/014367 




10/12 



WO 2004/043853 PCT/JP2003/014367 




11/12 



WO 2(904/043853 PCT/JP2003/014367 



mi 7 




Cnm] 



12/12 



